Purpose: Controversies persist on pyeloplasty follow-up, and the aim of this study was to assess the differences and interpretations in results of postoperative ultrasonography and diuretic renograms.
INTRODUCTION
Ureteropelvic junction (UPJ) obstruction is the most common congenital abnormality of the upper urinary tract. The goal of surgical intervention in patients with UPJ obstruction is to improve urinary drainage from the dilated collecting system. Possibly facilitated by robotic assistance, laparoscopic dismembered pyeloplasty is the present gold standard together with open dismembered pyeloplasty, albeit endopyelotomy remains the least invasive with similar results in carefully selected patients. 1 Their postoperative course is evaluated by ultrasonography and diuretic renogram examinations, and surgical outcomes are usually assessed by improved renographic patterns and reduced hydronephrosis. 2, 3 Renal ultrasonography is recommended at 6 weeks after the pyeloplasty or stent removal to ensure that hydronephrosis (pelvocaliectasis)
is improving. 4 In many patients with successful surgical outcomes, however, hydronephrosis persists for a long time after the pyeloplasty, 2, 5, 6 making the method and length of follow-up after the pyeloplasty unclear. Moreover, when grade 3 or 4 hydronephrosis persist without any obstructive pattern on radioisotope study, the surgical success is difficult to define.
In the contrast, there are cases with diuretic obstruction in spite Hydronephrosis was estimated as grade III in 7 patients and IV in 39 patients (Table 1) .
Changes in hydronephrosis
Serial changes in hydronephrosis were evaluated by consec- 
Changes in differential renal function and diuretic excretion
Diuretic 99m Tc-MAG3 renal scans were performed 4 months after surgery using a standardized well-tempered renogram. 8 If ultrasonography did not show improvements in hydronephrosis at 2 years, diuretic renal scans were performed again. We adm- Tc-MAG3, and a diuretic renogram was obtained for an additional 20 min. 9 A reduction of DRF of more than 5% of the previous value was considered deterioration, an increase of more than 5% was defined as improvement, and changes within 5% were considered preservation. 10 Diuretic renogram was defined as T1/2＞20 min being equal to obstruction. patients showed no changes at 10 months. Of the 18 patients who showed persistent hydronephrosis at 4 months, 7 showed improvement, 9 showed no change at 10 months and 2 underwent repeat surgery at 4 and 5 months after surgery, respectively (Fig. 1) . Of the 9 patients who showed persistent hydronephrosis at 10 months, 7 had persistent hydronephrosis and renal function at 2 years after pyeloplasty, and the other 2 were lost to follow-up ( Table 2 ).
Ultrasonography and diuretic renal scan at 4 months after pyeloplasty showed different results in the same case. (Table 3 ).
Comparing DRF with diuretic obstruction, among the 27 patients with improved diuretic excretion, only 6 had worsened DRF. Whereas among the 19 patients with persistent diuretic obstruction (T1/2＞20 min.), only 5 had improved DRF (Fig. 2) .
Fig. 2. Changes in different renal function according to urinary excretion (at 4 months after pyeloplasty).

DISCUSSION
The wide spread use of antenatal and early postnatal ultrasound has resulted in a marked increased detection of UPJ obstruction, due to the early diagnosis of asymptomatic cases. [11] [12] [13] The goal of surgical intervention is to improve urinary drainage from the dilated collecting system, and the success of surgery is usually demonstrated by improvements in drainage and/or function and by decreased pyelocaliectasis.
Morphological changes in hydronephrosis can be assessed with ultrasonography. 3 Renal scans are important in postsurgical follow-up, documenting changes in renal function and diuretic excretion. 2 Well tempered renograms can be considered invasive, requiring intravenous hydration and insertion of a bladder catheter in young children. Unlike renal scans, ultrasonography examinations are noninvasive, not expensive and provide an accurate assessment of renal pelvis and caliceal dilatation.
11,14
In our study diuretic renal scan showed that 10 patients (22%) had improved DRF, and 36 (78%) showed improvements or preservation of DRF at 4 months after pyeloplasty. These results are similar to those published by Shokeir et al, improvement in DRF was observed in only 16% of patients, but improvement or preservation of DRF was observed in 91% of patients. 15 Comparing DRF with diuretic excretion, among the 27 patients with improved diuretic excretion, 6 (22%) had worsened DRF. Whereas among the 19 patients with persistent diuretic obstruction, 5 (26%) had improved DRF (Fig. 2) . However, Compared with ultrasonography, diuretic renograms showed only 17 (63%) had improved excretion and 22 (81%)
had preservation of DRF in 27 patients who showed improvements in hydronephrosis at 4 months after pyeloplasty.
And 10 (53%) had improved excretion and 13 (68%) had preserved renal function among 19 patients with persistent or worsened hydronephrosis (Table 3 ). These findings indicate that ultrasonography and diuretic renal scan after pyeloplasty showed different results from each other in the same case.
Several mechanisms are considered as causes. First, most ultrasonographys are not performed under standardized hydration, the results could be misleading. 16 Renal scan is tried to be performed under standardized hydration, however, this may not be standardized, too. Second, in our data, most of the patients were operated at early age relatively. This kidney immaturity may lead to a mistaken interpretation during preoperative and postoperative evaluation. 17 It is considered that renal growth and contractility of renal pelvis have a major role.
Third, difference for initial improvement of hydronephrosis between investigated studies is most likely secondary to surgical reduction of the renal pelvis. 16 However this is in that study was 41%, which explains the lack of significant improvement after pyeloplasty.
Of course, ultrasonography and diuretic renal scan are good tools to detect surgical outcomes, respectively. In those patients that clinically improved with surgery, 73% and 91% showed improved renographic patterns in postoperative studies at 3 and 12 months, respectively. 2 Ultrasonography demonstrated more gradual improvement in grade and pelvic diameters over longer study interval. 10, 20, 21 However, no conclusion, with regard to improvements in hydronephrosis, can be drawn from isolated degree of hydronephrosis or isolated diuretic excretion or DRF.
We recommend improvements in hydronephrosis should be individually assessed by ultrasonography, renal scans and postoperative clinical status.
Urologists must choose a time at which to assess surgical results and how long to wait prior to a repeat operation.
Hydronephrosis persists for a long time in many patients with successful surgical outcomes. Persistent and severe dilatation does not indicate a failure of surgery but can represent the slow resolution of preexisting severe dilatation. 6 Hydronephrosis can persist following pyeloplasty, but may improve with time. 5, 16 We observed improvements in hydronephrosis in only 24% of patients 1 month after the pyeloplasty, but most of these patients showed improvements after 10 or 24 months. We also found that patients showing improvements in hydronephrosis at 4 months did not show any subsequent deterioration, indicating that, if renal ultrasonography at 4 months after pyeloplasty demonstrates improvements in hydronephrosis, no further examination may be necessary. However, this needs to be verified with large number of case and long-term follow-up.
In our study pyeloplasty was performed at an earlier age (mean age at repair=7.0 months). Patient age at repair time is still controversial. Reduction in the grade of hydronephrosis may be better in a younger cohort. Early surgery is indicated by the development of any sign of deterioration. 15 It is suggested that early surgery can prevent irreversible renal damage and improve renal function. 17 But other studies do not demonstrate that the infant kidney is more likely to have resolution of pyelocalicectasis postoperatively. 2, 5, 22 The postoperative course of the reduction of hydronephrosis in this study is similar to that in previous studies with more older age. 2, 5 Although our study have an earlier age at repair than that (mean age 2.5 years) of Topia and Gonzalez, reduction rate (76%) of hydronephrosis (by SFU classification) at postoperative 1 year was lower than that (94%). 23 There was no significance in reduction of hydronephrosis between below or and above 1 year. It is more likely that patient age at repair may have a minor role in the eventual resolution of hydronephrosis.
However, effect of patient age at repair should be verified with large number of cases and long-term follow-up, and prospective comparison.
CONCLUSIONS
Ultrasonography and diuretic renal scan studies can have different results each other in the same case after pyeloplasty.
We recommend improvements in hydronephrosis should be individually assessed by ultrasonography, renal scan and clinical status to determine surgical outcomes.
